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Pabouas nmporpamma yueOHOM JUCHMIUIMHBI pa3paboTaHa Ha OCHOBE TPeOOBaHUIA

denepanbHOTO rOCyJTapCTBEHHOTO 00pa3oBaTENLHOTO CTaHJapTa CpeIHEero
podecCHOHAIBHOTO 00pa3oBanus 1o cneruanbHocTh 15.02.16 TexHomorus MammHOCTPOSHUS
" denepanbHOTO TOCYJAPCTBEHHOrO 00pa30BATENLHONO CTAHAAPTA CPEJHEro OOILIEro
oOpa3zoBaHusl;
" dexepanbHOi 00pa30BATEIBHON IPOrPAMMBI CPEIHEr0 0OIIEro 06pa3oBaHHs

" C yUCTOM

PabGoueit mporpammbel  BocnuTaHus 1o  cnenuanbHocTH  15.02.16  TexHomorus
MaIIHHOCTPOCHUS
" PexOMEHIAIMII 10 PEeanu3aliii CPEJHEro OOLIero O6pa3OBAHHS B MPEAETaX OCBOCHHS
00pa3oBaTeNbHON MTPOTrPaMMBbI CPETHETO MTPOPECCHOHAIIBHOTO 00pa30BaHUs;
" IpuMepHoii paGodeil HporpaMMbl OOLICOOPA30BATEIBHOM AHCHUILIAHBL «XHMUS» IS
podeCCHOHANIBHBIX 00pa30BaTEIbHBIX OpTaHU3aIIHi.

Pazpabotuuk: Bexosa E.A. nmpenonaBatens [AIIOY CO «Cyxo010XCcKuii MHOTOTIPO(UITBHBIH
TEXHUKYM»
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT' PAMMBI
OBIIIEOBPA30BATEJIBHOMN JUCIHUILIUHBI «XUMUS»

1.1. MecTo AUCHUIIMHBI B CTPYKTYpPe OCHOBHOII mpodeccuoHaIbHOH 00pa3oBaTeJbHOM
NPOrpamMMmbl

OO6meo0Opa3zoBaTebHAAIUCIUIUINHA ~ «XUMHUA»  H3y4daeTcss Ha  0a30BOM  ypOBHE B
0011eo0pa3oBaTeTbHOM LMKIE y4eOHOro IIaHa OCHOBHOM MpodeccCHOHaIbHOUW 00pa3oBaTeNbHOM
nporpammsl cietiasibHOCTH 15.02.16 TexHonorus MammHOCTPpOEHUS

Ilepuon oOydeHuss W pacmpeefeHHe IO CeMecTpaM OImpejaerser oOpa3oBareibHas
OpraHu3alysl CaMOCTOSITENIbHO, C YY€TOM JIOTHKH (OPMHUPOBAHUS JUCHUILTMHAPHBIX PE3yJIbTAaTOB,
o0mmx ¥ TPOPEecCHOHATBHBIX KOMIETECHIUH, MEeXIUCIUILTHHAPHBIX CBS3EH C JpyrumMu
JTUCIUTITNHAMHA 00111€00pa30BaTEIHFHOTO B 00IIeTpo(heCCHOHATBFHOTO IUKIOB y4eOHOTO TIIaHa.

1.2. Heau 1 niianHupyeMblie pe3yabTAaThl 0CBOCHUS IHCIUTIINHbI

1.2.1. lleau 1 3a7a4u AMCHUTIMHBI

@opMUpOBaHUE Yy CTYJEHTOB MPEICTABICHUS O XUMHUYECKOW COCTaBIAIONICH E€CTECTBEHHO-
HAay4YHOW KapTHHbBl MHUpA KaK OCHOBBI NPHUHATHS PEIICHHM B XU3HEHHBIX W IMPOU3BOACTBEHHBIX
CUTYallUsIX, OTBETCTBEHHOIO [TOBEIECHUS B IPUPOIHOM Cpeae.

3agaum JMCUUILIHHBI:

1) chopmupoBaTh NMOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKAHWS XHUMHUYECKHX IMPOIECCOB U
ABJICHUM B OKpYXKAIOLIEH cCpexe, LEJOCTHOW HAyYHOM KapTUHBI MHUpPA, B3aHUMOCBS3H H
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh yMEHHS COCTaBIATH (OPMYJIbI HEOPraHWYECKUX M OPraHUYeCKHX BEIIECTB,
YpaBHEHHUS XHMHUYECKUX peaKUud, OOBICHITH HUX CMBIC], HHTEPIPETUPOBATH PE3YJIbTaThI
XUMHYECKUX IKCTIEPUMEHTOB,

3) cdopmupoBaTh HAaBBIKM MPOBEIACHHS MPOCTEHIINX XUMHUYECKHX DJKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHMN ¢ COOJIOACHNEM NpaBuil 0€30IacHOr0 OOpalleHusl ¢ BEeUIECTBAMU U J1a00paTOPHBIM
000py1I0BaHUEM;

4) pa3BUTh YMEHHUS MCIOJNb30BaTh HMH(OPMALMIO XUMHUYECKOIO XapakTepa U3 pPa3IUnYHBIX
HMCTOYHHUKOB;

5) copmMupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH AESITENbHOCTH U XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U MIPOU3BOJCTBEHHBIX MPOILIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTU JOCTHXKCHHI XUMHUYECKOW HAyKU U TEXHOJOTHMA
JUIS Pa3BUTHUS COLMAJIBHON U MPOU3BOACTBEHHOM cdep.



1.2.2. Ilnannpyembie pe3yJbTaTbl 0CBOCHHUsI 001Ie00pa3oBaTenbHON AUCHUIVIMHBI B c00TBeTcTBHHM ¢ PI'OC CIIO m Ha ocHoBe ®I'OC

COO
Kon u [Inanupyemble pe3y/ibTAThl 0CBOEHHS TUCHUILIUHBI
HAHUMEHOBaHUeE
(¢popmupyembIx O6mme JucuunjmHapHbie
KOMIIeTeHI U
OK 01. Beibupats B yacTu TpyA0BOIro BOCIMTAHUSA: - BJAQJETh CHUCTEMOW XUMHUYECKHUX 3HAHUH, KOTOpas BKJIIOYAECT:
CIIOCOOBI peIICHHUS - TOTOBHOCTh K TpPYyHy, OCO3HAHUE IIEHHOCTU | OCHOBOIOJIATAOIIME  TMOHATUS  (XMUMHYECKHMH  DJIEMEHT,  aToM,

3aj1a4
npohecCHOHABLHOM
JeSTEIbHOCTH
MPUMCHUTCIILHO K
pa3ITUYHBIM
KOHTEKCTaM

MacTepcTBa, Tpyaoooue;

- TOTOBHOCTBb K aKTHBHOfI JCATCIIBHOCTHU
TEXHOJIOTMYECKOM 54 COLIMATIbHON
HaHpaBJIeHHOCTI/I, CHOC06HOCTL I/IHI/II_II/II/IpOBaTL,
IUIAHUPOBATh W CaMOCTOSATEIBHO BBITOJIHATH
TaKyIO JACATCIIbHOCTD,

- HWHTEpEC K Pa3TUIHBIM chepam
po(heCcCHOHANTLHOM e TEIILHOCTH,
OBJlaleHHe YHUBEPCAJbHBIMH Y4YeOHBIMU

MO3HABATEJIbHBIMM IEHCTBUSIMM:

a) 0a30Bble JJOrHYecKUe JAeCTBUS:

- CaMOCTOATEIBHO ¢dbopmynHrpoBath 5
aKTyaJU3UpOBaTh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIIUBaTh CYIIECTBEHHBIH TpPHU3HAK WU
OCHOBaHUA [JI1 CPABHCHUA, KHaCCI/I(I)I/IKaLII/II/I )41
0000IIICHHS;

- ompeAcidaTh HCIIU ACATCIbHOCTH, 3adaBaTb
napameTpbl U KPUTEPUH UX JTOCTHIKCHHS;

- BBIABJIATH 3dKOHOMCPHOCTU W NPOTUBOPCHUUSA B
paccMaTpuBaeMbIX SIBJICHUSX;

3JICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-2JIEKTPOHHBIE OPOUTATIN aTOMOB,
MOH, MOJIEKYJIa, BaJCHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTh, CTEIECHb
OKHUCJICHUS, XHMMHUYECKasi CBs3b, MOJb, MOJIIpPHAasT Macca, MOJISIPHBIH
00BeM, YTICpOAHBIN CKeneT, (YHKIUMOHANbHAS TpyImna, paaukal,
MU30MEpPHUs, U30MEPbl, TOMOJIOTUYECKUHN PsJl, TOMOJIOTH, YTJIEBOJOPO/IBbI,
KHUCTIOPOJI- M a30TCOJIEPIKAINe COCIUHEHUS], OMOIIOTUYECKHU aKTUBHBIC
BelecTBa (YIJIEBOIbI, )KUPBI, OCIIKH), MOHOMEP, TIOJIUMEP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJICKYJIIPHBIE COEIUHEHUs, KPUCTAININYECKAsl pEelIeTKa,
TUIBI XUMUYECKUX peaKuil (OKMCIUTENbHO-BOCCTAHOBUTEIBHBIE, IK30-1
SHIOTEPMUYECKUE, PEAKIIMU HOHHOTO OOMEHA), pacTBOp, DJEKTPOIHTEHI,
HEDJIEKTPOJIUTHL,  DJIEKTPOJIMTUYECKAss  JUCCOIMALMS,  OKUCIHUTEb,
BOCCTAHOBUTEJIb, CKOPOCTh XUMHUYECKOM  peaKIUh, XUMHUYECKOE
paBHOBECHE), TEOPUHM M 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHHS
opranuueckux BemecTB A.M.BytnepoBa, Teopusi 31EKTPOIUTUYECKOU
auccoumanuu, nepuonuueckuid 3akoH .M. MenneneeBa, 3akoH
COXpPAHEHHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK XHMUH,
dakTosoruyecKkue CBEJEHUS O CBOWCTBAX, COCTaBe, MOIYYCHUH H
0C30MacHOM  HCIIOJIb30BAHMM ~ BAXHEHIIUX  HEOPraHWYECKHX |
OpraHMYECKUX BELIECTB B OBITY M NPAKTHUYECKOH JEeSATENbHOCTH
YEJI0BEKA;

- YMETh BBISIBJISITH XapaKTepHbIE NMPU3HAKH U B3aUMOCBS3b W3YUYEHHBIX

- BHOCHUTb KOPPCKTHBBI B  ACATCIILHOCTD, HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIHUEC TIOHATUA IIPpU OHNHUCAHHUU
OICHUBATh COOTBETCTBUC PE3YJIILTATOB LECIAM, | CTPOCHUA H CBOICTB HCOPTaHUYCCKUX M OPraHUYCCKUX BCIICCTB U HX
OILICHUBATb PUCKHU HOCHGI[CTBI/Iﬁ ACATCIIBHOCTH, HpeBpameHHﬁ; BBIABIATH B3aMMOCBSI3b XHMHYECKHX 3HAHHM C
- pa3BuUBATh KpPCAaTHMBHOC MbIIUJICHUC IIPH | IOHATHAMU n npcaCTaBJICHUAMHA JPYyTux CCTCCTBCHHOHAYYHBIX




PCIICHUH KU3HCHHBIX HpO6JICM
0) 0a3oBbIe HCcJIeI0BaTeILCKIE eCTBUA:

- BJIaJACTH HaBbIKaMU y‘-I€6H0-
HICCIIEN0BATENbCKOMN U MPOEKTHOM
ACATCIIbHOCTH, HaBbIKaMHA pa3p CHICHUA
npo0em;

- BBIABJIATH HpI/I‘-II/IHHO-CJIe[[CTBCHHLIe CBsJ3HU U
aKTyaJIM3MpPOBaTh 3aJa4y, BBIJIBHIaTh THIIOTE3Y
cec pemeHI/m, HaxXoIUuThb apFYMCHTBI JUJIS
JTOKa3aTeIbCTBA CBOMX YTBEPIKJICHHMU, 3a/1aBaTh
[apaMeTpsl U KPUTEPUU PELICHNUS;

- QHAIM3MPOBATH IOJYYCHHBIC B XOJIC PEIICHUS
3aJa4nu pGSYHLTaTLI, KpI/ITI/I‘-ICCKI/I OILICHUBATh HUX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh W3MCHCHHE B
HOBBIX yCJ'IOBI/IHX;

- YMETh NIEPEHOCUTHh 3HAHUS B MO3HABATCIIBHYIO
n HpaKTI/I‘-ICCKYIO O6JI8.CTI/I KHU3HCACATCIIbHOCTH,
- YMETb HUHTETPUPOBATH 3HAHUA U3 PaA3HBIX
JUCIUTITHHAPHBIX 00JIacTeH;

- BBIIBUT'AaTh HOBBIC niaeu,
OpPUTHHAIBLHBIC TTOIXO/IBI U PEIICHUS;
- CHIOCOOHOCTH X HUCITOJIb30BaHUS B
MO03HABATEJIbHON U COIMAIBHON MTPaKTHKE

npeiaraTh

JTUCLUTUINH;
- YMETb MCHOJIb30BaTh HAWMEHOBAHMS XHMHYECKUX COEIMHEHUU
MEXIYHAPOAHOIO COK03a TEOPETHYECKOW M IPUKIAJHOM XUMHH U
TPUBHAJIbHbIE HA3BaHMUS BaXHEMIIMX BeUIeCTB (ITUJICH, AalleTHUJIEH,
rmnepuH, ¢peHon, GopManbaeTu, YKCYCHasl KUCIOTa, TIUIH, YTapHbBII
ra3, yrJIEKUCIbIA ra3, aMMHaK, TallleHas WU3BECThb, HEralleHas W3BeCTb,
MUThEBAs CO/MA WM JIPYTUX), COCTABIATH (POPMYIBI HEOPTaHUYECKUX H
OpraHMYECKUX BEIIECTB, YPAaBHEHUS XUMHUYECKUX pPEaKLM, OOBSICHSITDH
UX CMBICH; TIOJITBEPKAATh XapaKTepHble XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOUIUMHM  JKCIIEPUMEHTAMH W  3alMCSIMU  ypaBHEHUH
XUMHYECKUX PEAKIUM;

- YMETh YCTaHABJIMBATh IPUHAJICKHOCTh U3YUYEHHBIX HEOPTaHUYECKUX U
OpPraHMYEeCKUX BEIIECTB K OMNpPEAENEHHbIM KjlaccaM U rpynmnam
COCJIMHEHUH, XapaKTEepU30BaTh HMX COCTAaB M BaKHEUIIME CBOWCTBA;
ONpeNeNsiTh BUJbl XMMHUYECKHX CBsi3ed (KOBaJeHTHas, WOHHAas,
MeTaJlJIM4ecKasi, BOJOPOAHAs), THUIBI KPUCTAUIMYECKUX PELIETOK
BEIIECTB; KIACCU(DUIIMPOBATh XUMHUYECKHE PEAKIUY;

- copMHUpOBaTh TIPEACTABJICHHUS: O XHWMHUYECKOM COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KAPTUHBI MHUpA, POJIM XMMUU B MO3HAHUU SIBICHUI
NpUPOALI, B (OPMUPOBAHWUU MBIIIUICHUS] W KYyJbTYpbl JHYHOCTH, €€
(GYHKIIMOHATBPHOW  TPaMOTHOCTH,  HEOOXOIMMOW AN peIIeHUs
MPAKTUYECKUX 337a4 M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHMS K
CBOEMY 3JI0POBBIO U IIPUPOTHON CPENIE;

- YMETh MPOBOJIUTH PACUYETHl IO XUMUYECKUM (POPMYJIaM U ypaBHEHHUSIM
XUMHYECKHX peakluid C WCMOIb30BaHUEM (DU3UYECKHX BEIHYUH,
XapaKTepU3YIOUINX BEIIeCTBA C KOJMYECTBEHHON CTOPOHBI: Macchl,
o0beMa (HOpMalbHbIE YCJIOBHS) Ta30oB, KOJMYECTBA BEILECTBA,
WCIIOJIH30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS U1 TIPUHATHUS PEIICHUI
B KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM

OK 02.
Hcmons30BaTh
COBPEMEHHBIE
CpEeICTBA MOWCKA,

B o0s1acTHIEHHOCTH HAYYHOIO IO3HAHHUSA:

- c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKU M OOIIECTBEHHOM NpPaKTHUKH,

- yMeThb IUJJAHUPOBaTh M BBINOJHATh XUMHUYECKUW SKCHEPUMEHT
(mpeBpallieHrsT OPTaHMYECKUX BEIISCTB MPH HArpeBaHHUH, TMOJYyYCHHE
STWJIEHA U HU3YYEHUE €ro CBOMCTB, KauyeCTBEHHbIE pEAKIUU Ha
AJIBJACTU/IBI, KpaxMaJl, YKCYCHYIO KHCJIOTY; JEHATypalusi OelKOB IpH




aHanu3a u
UHTEPIPETANN
UHPOpPMALIUU U
nH(pOpMaITMOHHBIC
TEXHOJIOTUH TSI
BBITTOJTHEHUS 32144
npodhecCHOHATBLHOM
JEeSITeITbHOCTH

OCHOBaHHOIO Ha Jyasnore KYJBTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOEr0 MecTa B
IIOJIUKYJIETYPHOM MUPE;

- COBEPIICHCTBOBAHHE SI3EIKOBOM u
YUTATENbCKOM  KYJbTYpPbI KaK  CpeicTBa
B3aMMOJICUCTBUS MEXKIY JIOJbMH WU TO3HAHUSA

MUDA;
- OCO3HaHME LIEHHOCTH HAy4YHOH JesTEIbHOCTH,

FOTOBHOCTh  OCYIIECTBIIATH  MPOEKTHYIO U
UCCJIEIOBATENBCKYIO JeSITeNIbHOCTD
WHJIMBUIyaJIbHO U B TPYIIIIE;

OBJlaleHHe YHUBEPCAJbHBIMU Y4YeOHBIMU

NO3HABATEJbHBIMHU el CTBUSIMM:

B) padora ¢ uapopmanmeii:

- BJaJIleTh HaBbIKAMU IOJy4EHUS HH(POpMAIUU
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIBLHO
OCYLIECTBIISATh TIOUCK, aHAJIN3, CUCTEMATU3ALUIO
U MHTEpHpeTanuio HHQOpPMAIMK pa3IMYHBIX
BUJIOB M (hOpM IpeCTaBICHHUS;

- CO3/1aBaTh TEKCTHl B Pa3IUYHBIX (QopmaTax ¢
y4eTOM Ha3HaueHHs HH(pOpMAIMM U IIeNeBOU
ayJIMTOpUH, BbIOMpas ONTHUMAIbHYIO (opmy
IPEJICTaBICHNS U BU3yaIU3aluy;

- OLIGHHWBAaTh JIOCTOBEPHOCTh, JIETUTUMHOCTH
UHPOpPMALIUU, €€ COOTBETCTBHE IPABOBHIM U
MOPaJIbHO-ITHUECKUM HOpPMaM;

- HCIIOJIb30BaTh CpeAcCTBa WH(POPMAIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B pEIIeHUU

KOTHUTHUBHBIX, KOMMYHHKATHBHBIX 5
OpTaHU3AIMOHHBIX 3a7ad C  COOJIOJCHUEM
TpeOoBaHMit SPrOHOMHKH, TEXHUKHU

0C30MMaCHOCTH, THTHUEHBI, PeCypcocOepeKeHUs,
NPaBOBBIX M JITHYECKUX  HOPM,  HOPM
HH(pOPMAITMOHHON 0€30IMaCHOCTH;

HArpeBaHWM, I[BETHBIC PEAKIUU OEITKOB; MPOBOAWTH PEAKIMH HOHHOTO
oOMeHa, OoIpenessaTh Cpeay BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU
Ha CyIbdaT-, KapOOHAT- U XJIOPUI-AaHHOHBI, HA KATHOH aMMOHUSI; pelIaTh
SKCTIEpUMEHTAIbHBIC 3aauu 1o TemaMm "Mertamisl" u "Hemeramnsr") B
COOTBETCTBUU C MPAaBUJIAMU TEXHUKHU OE30MACHOCTH TMPH OOpaIleHUuu C
BeUleCTBAMH U JIaOOpaTOpHBIM  00OpYAOBaHHWEM;  MPEICTABISTH
pe3yNbTaThl XUMUYECKOTO IKCIEPUMEHTa B (hopMe 3alucH ypaBHEHUI
COOTBETCTBYIOIIUX peakuuil v (OpMyIHpPOBaTh BBHIBOJBI HA OCHOBE TUX
pe3yIbTaTOB;

- yMeTh aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaLHIO, MONIyYaeMyIo W3
pa3HBbIX UCTOYHUKOB (CPEJICTB MacCOBOW MH(pOpMAINH, ceTh IHTepHET U
Apyrue);

- BJIAJ€Th OCHOBHBIMM METOJAMH HAy4YHOIO IO3HAHUS BEUIECTB W
XUMHUYECKHX sIBJIGHUH  (HAONoJleHue, U3MEpEeHHe, OSKCIEPUMEHT,
MOJICTTUPOBAHUE);

- YMETb MPOBOJUTH PACUETHI 10 XUMUYECKUM (OpMyJIaM U YPaBHEHUSIM
XUMHUYECKHX peaKIHWid C WCIOIb30BaHUEM (DHU3UYECKHX BEIHYUH,
XapaKTEePU3YIONMIMX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: MAacChl,
oO0bemMa (HOpPMAaNbHBIE YCIOBHS) Ta30B, KOJHMYECTBA BEIIECTBA;
WCIIOJIH30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS JIJIST TIPUHATHUS PEIICHUI
B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX
MpUMEHEHUEM




- BJIaJICTh HABBIKAMH pPACIIO3HABAHUW W 3alIUTHI
nHpopMmanuu, nHOOPMAITMOHHOW 0€30MMaCHOCTH
JIMYHOCTH;

OK 04. 5ddexTruBHO
B3aMMO/ICVICTBOBATh
U paboTaTh B
KOJUICKTHUBE U
KOMaHjie

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAaMOOIIPEIEICHHUIO;
-OBJIAJICHUE HaBbIKAMU y4eOHO-
HCCIIEIOBATENBCKOM, MTPOEKTHOW U COLMAIBHOMN
JeSATEIbHOCTH;

OBnanenue YHHMBEPCAJbLHbIMHA
KOMMYHUKATUBHBIMHU /1eHiCTBUSIMH:

0) coBMecTHasi 1eSITeJIbHOCTD:

- INIOHUMAaTh M UCIIOJIb30BaTh MPEUMYLIECTBA
KOMaHJTHOW ¥ UHIMBHyaJIbHON paboThI;

- NPUHUMATh LIEJIM COBMECTHOM JAESATEIBHOCTH,
OpraHM30BBIBATH U KOOPAMHUPOBATH JEUCTBUS
IO €€ JOCTHKEHHIO: COCTaBJIATH IIJIaH JICHCTBHIA,
pacnpenensarb poad  C  y4eTOM  MHEHMMH
YYaCTHUKOB o0cyXIaTh pe3yabTaThl
COBMECTHOH paboThI;

- KOOPJWHUPOBATb U BBINOJHATH pPalbOTy B
YCIOBUSIX ~ PEAIBHOTO,  BUPTY&JIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILECTBIATh IO3UTHUBHOE CTPATETUYECKOE
MOBEJICHNE B PA3JIMYHBIX CUTYalHUsAX, IPOSBIATH

TBOPUYECTBO U BOOOpaxkeHue, OBITDH
MHULUATHBHBIM
Osiajnenne YHUBEPCAJIbHBIMH

peryJIITHBHBIMH 1eiCTBUSIMH:

') IPUHATHE ce0s1 U APYTUX JIIOAei:

- IPUHUMAaTb MOTUBBl M APryMEHThl APYTUX
JIOAEH NIPU aHAJIU3€ PE3YJIbTaTOB AEATEIBHOCTH;
- INpuU3HaBaTb CBOE MpaBO U IIPaBO JAPYrHX
JI0JIEH Ha OIIMOKU;

- pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUD C

- yMeTb IUIAaHUPOBaThb U BBHIMOJHATH XUMHUYECKHH HKCIEPUMEHT
(mpeBpallleHrsT OPraHMYECKUX BEIIECTB MPU HArpeBaHUM, MOJYyYECHHE
STWJIEHa M U3YYEHHE €ro CBOMCTB, KaueCTBEHHBIE pEaKIUH Ha
aJbACTU/IBI, KpaxMal, YKCYCHYIO KHUCJIOTY; JA€Harypalusi OelKOB MpH
HarpeBaHuM, I[BETHbIE pEaKLUUU OEJKOB; MPOBOAUTH PEAKIIMU HOHHOTO
oOMeHa, ONpeAeATh CPey BOJIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU
Ha cyJibdaT-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA KATHOH aMMOHHSI; peliaTh
AKCIIEpUMEHTAaNIbHbIE 3a7auu no TeMaMm "Metamisl" u "Hemeramisl") B
COOTBETCTBUU C MpPaBHJIaMU TEXHUKU OE30MACHOCTH MpH OOpalleHUuu C
BEIIECTBAMH U JIA0OpaTOPHBIM  O00OpYAOBaHUMEM;  TPEICTABISTH
pe3yNbTaThl XUMUYECKOT0 IKCIEpUMEHTa B (opMe 3amucH ypaBHEHUI
COOTBETCTBYIOIIUX peaKIuil ¥ (JOPMYITHPOBATH BHIBOJBI HA OCHOBE ITHUX
pe3yNbTaToB




MO3UIIUH JIPYTOTO YCIOBEKA;

OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpYKaroIlEe Cpebl,
peCypcocOEepeKeHHUIO,
MPUMEHSTH 3HAHUS
00 U3MEeHEeHU!U
KITUMaTa, IPUHIIAITHI
OEPEKITUBOTO
MIPOU3BOJICTBA,

s dexTuBHO
JIENCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUAX

B 00/1acTHAK0JIOrH4€CKOro BOCIIUTAHUSA

- c(OpMHPOBAHHOCTH 9KOJIOTUYECKOU
KyJbTYpbl, MOHMMAHHE BIUSHUS COLMAIBHO-
SKOHOMMYECKHUX IIPOLECCOB HAa  COCTOSIHUE
NPUPOAHON W COLMAIBHOW Cpelbl, OCO3HAHUE
rI1006aTBEHOTO xapakrepa 9KOJIOTUYECKUX
npobiem;

- IUIAHUPOBAHUE U OCYIIECTBICHHUE JEUCTBUN B
OKpYKalolllel Cpelie Ha OCHOBE 3HAHUA LEJIeH
YCTOMUYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

AKTUBHOE HENPUITUE JCHUCTBHUI, MNPUHOCSIINX
Bpe/l OKPYIKaIoILEH Ccpeae;

- YMEHHE TNPOTHO3UPOBATH HEOIAroNpUsTHbIC
3KOJIOTUYECKUE MOCJIE/ICTBUS
NPEINPUHUMAEMbIX JCHCTBHM, MPEIOTBPAIIATH
UX;

- pacumpeHue OTIbITa
3KOJIOTUYECKOW HAINPaBJIECHHOCTH;
- OBJIaJIeHHE HABBIKAMH Y4eOHO-
HCCIIEI0BATENBCKOM, IPOEKTHON U COLMAIIBHOU
JIeSATeTbHOCTH;

JACATCIIBHOCTH

- copMHUpOBaTH TIPEACTABJICHHUSA: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAY4YHOU KapTUHBI MUPA, POJIM XMMUU B II03HAHUU SIBICHUI
npuposibl, B (OPMUPOBAHUM MBIIUIEHUS U KYJIbTYPhl JUYHOCTH, €€
(YHKIMOHATIBHOH  TPAMOTHOCTH,  HEOOXOAWMOW Uil  pELICHHS
MPAKTUYECKUX 337a4 M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K
CBOEMY 3JI0POBBIO U IIPUPOIHON CpENE;

- yMeThb COOJNIOMaTh TIpaBWIa DKOJOTHYECKH  IIeJIeCO00pa3HOro
IIOB€ACHUA B 6LITy )41 pr,ZLOBOﬁ ACATCIIBHOCTH B HCJIAX COXPAaHCHUA
CBOETO 3JI0POBBbS W OKpYXalolled NpUpOJHONW Cpenbl; Y4YUTHIBATbH
OIIaCHOCTH BOSIIGfICTBPI)I Ha KHUBBIC OpraHU3Mbl OIIPCACIICHHBIX BCIICCTB,
MOHHMMAasl CMBICJT TOKA3aTels MPeAeIbHON JOMYyCTUMON KOHIIEHTpAu!




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIHUATLIMHBI

«XHUMMUS»

2.1. O0beM IMCUMILVIMHBIN BUbI Y4eOHOH padoThl

O0beM yueOHON TUCITUILUTMHBI

Bcero akageMmuyeckux 4acoB

OO6uias Tpya0EMKOCTh YUeOHOM JUCIMIUTMHBI 56
B TOM YHCJIE
Bo B3anmMoaelcTBHM C TIpEenoaaBaTesieM 56
B TOM YHCJIIC
JICKIIMH, YPOKH 30
MPAKTHICCKUE 3aHITUS 24
CamocrosiTenpHas paboTa 00yJaroumxcst 0
[Ipomexytounas arrectanus (qudhepeHInPOBAHHBIN 2

3a9€T)
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2.2. TemaT4yecKuil IJIaH U COEePKAHHUE TUCHUILINHBI

Howmep
ypoka

HaumenoBanue
paszaena, TEMbI

Copep:xanue yueOHOT0 MaTepuana

KomnyectBo
aKaJeMUYECKHUX
4acoB BO
B3aUMOCUCTBUHN
c
pernoaaBaTesIeM

B ToMm uucie

J, VP

I13

CP

dopmMupyemsbie
KOMIIETCHIINH

Paznen

1. OcHOBBI CTPOEHHS BellleCTBA

1-2

CTpOCHI/Ie aTOMOB
XUMHNYCCKUX

QJICMCHTOB U IIPHUPOIa

XUMHUYECKON CBA3U

CoBpemeHHast MOJIEJIb CTPOCHUS aTOMA.
CHUMBOJIMYECKUH SI3BIK XUMHN. X UMAYECKAHN
AJIEMEHT. DJIEKTPOHHAsI KOH(PUTYpalns aToMa.
Krnaccudukanus XuMHIeCKUX dJIEMEHTOB (S-, p-,
d-anemMeHThI). BasieHTHBIE AJIEKTPOHBI.
BanienTHOCTB. DNEeKTpOHHAs TPUPOJIA
XUMHUUYECKOH CBSI3U. DIEKTPOOTPUIIATETBHOCTD.
Buabsl xumudeckoil cBsi3u (KOBaJIeHTHas,
HWOHHAs1, METAJNTMYECKasl, BOJIOPOIHAS) 1
CII0COOBI €€ 00pa3oBaHMUs.

2

3-4

HpaKTqucxoe 3aHATHUC

Nel.
«Pewrenue 3agauy»

Pemenne 3aJlaHAMN Ha HCITOJIb30BaHUE
XUMHYECKOM CHUMBOJIMKU u Ha3BaHWI
COEIVHEHMI 3 (6) HOMEHKJIaType
MEXKJIYHAPOAHOTO COK3a TEOPETHYECKOM U
MPUKJIQJHON XMMHUU W TPUBHUAIBHBIX Ha3BaHUU
JUISL  COCTAaBJICHUS  XHUMHYECKHX  (OpMyIl
JIBYXaTOMHBIX COeTUHEHHI (okcumoB,
Ccynmb(HUIOB, THAPUAOB W T.OI.) H JIPYTHX
HEOPraHUYECKUX COeTUHEHHI OTJIEIBLHBIX
KJIacCOB.

[IpakTHueckue 3a1aHusl Ha YCTAHOBJICHUE CBSI3U
MEK]ly CTPOEHUEM ATOMOB XMMUYECKUX
3JIEMEHTOB M IEPUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U HX
COEAMHEHUH B COOTBETCTBUM C MOJIOKEHUEM
Ileproanyueckoil CHCTEMEL.

OK 01
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5-6

[IpakTrueckoe 3aHsTHE
No2.

[Iepuonnueckuii 3aKOH
u tabmuma J[.U.
Menaeneesa

[lepuonnueckas cucteMa XMMHUYECKUX
anemenToB /.M. Menaeneera. ®uzndeckuii
cMmbicn [Iepuognueckoro 3akona JI.H.
MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI
CBOICTB XUMHUYECKHUX JIEMEHTOB, 00pa3yeMbIX
MU TIPOCTHIX M CIIOKHBIX BEIIECTB B
COOTBETCTBHUU C MOJIO)KEHUEM XUMHYECKOTO
aneMeHTa B [lepuoguyeckoii cucreme.
MupoB033peHUYECKOE U HAyUYHOE 3HaYEHUE
[Tepuoanueckoro 3akona /I.1. Menneneena.
ITpornosst J[.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX AJIIEMEHTOB.

Pemienne nmpakTUKO-OpHEHTHUPOBAHHBIX
TEOPETHUECKUX 3aJaHUI Ha XapaKTepU3aIHIo
XUMHUYECKUX dIIeMeHTOB «MeTtamnnueckue /
HEMETaJNIMISCKHUE CBOMCTBA,
ANEKTPOOTPULATEIBHOCTh XUMUYECKUX
AJIEMEHTOB B COOTBETCTBUU C MX IJIEKTPOHHBIM
CTPOECHHMEM H TMOJI0KEHUEM B IEPUOTNUECKOM
cucTeMe XuMudeckux anemeHTos J[. 1.
MenneneeBay.

OK 01
OK 02

Pa3nen

2. XuMH4YecKHe peakuuu

THUIBI XUMHAYECKUX
peakuuii

Knaccudukanus u THUIIBI XUMUYECKUX PEAKITUH C
Y4aCTUEM HECOPTaHNYCCKUX BEICCTB.
CocTaBiieHHe ypaBHEHUH peakiuii COeTMHEHUS,
pas3yoKeHus, 3aMeNIeHns, 0OMEHa, B T.U.
peaxiuii TOpeHus, OKUCIICHUSI-BOCCTAHOBIICHHUS.
ypaBHeHI/ISI OKHUCJICHUA-BOCCTAHOBJICHUSL.
Crenens okucneHusi. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBJICHHUE U YPAaBHUBAHUC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIIUi
METOOM 3JIEKTPOHHOTO OajaHca.
OKHUCIUTENHEHO-BOCCTAHOBUTEILHBIC PEAKIINH B
MpUpOLE, MPOU3BOACTBEHHBIX MpoLEeccax U
JKU3HEJICSTEIIbHOCTH OPTaHU3MOB.

OK 01
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9-10

KoauuecTBeHHEIC
OTHOIICHUS B XUMHUU

KonuuecTBeHHbIE OTHOIIEHUS B XUMUH.
OCHOBHBIE KOJINYECTBEHHbIE 3aKOHBI B XUMHUH U
pacyeTsl 110 ypaBHEHUAM XUMUYECKUX PEAKLUH.
Mok Kak eIMHHLIA KOJIMYECTBA BEIIECTBA.
MousipHast Macca. 3aKOHBI COXpPaHEHHUS MacChl U
sHepruu. 3akoH ABoraapo. MossipHblii 00beM
ra3zoB. OTHOCHUTEIIbHAS INIOTHOCTh Ia30B.
Pacuersl o ypaBHEHUSAM XUMUYECKUX PEAKLIAN €
UCIMOJIb30BAaHUEM MACChl, 00beMa (HOpMallbHbIe
YCJIOBHSI) Ta30B, KOJMUYECTBA BELIECTBA.

11-12 | Dnexrponutuyeckas Teopus 31EKTPOIUTHUECKON TUCCOLMALINH. OK 01
JUccoLranus u Honbl. DNEeKTPOINUTHI, HEAIEKTPOIUTHL. Peakuun OK 04
HOHHBIA 00OMEH noHHoro oOMeHa. CocTaBieHHe peakuit
MOHHOT0 OOMEHa IMMyTeM COCTaBJICHHS UX MOTHBIX
Y COKpalLICHHbIX HOHHBIX ypaBHEHUM. KucioTHo-
OCHOBHbIE peakluu. 3aJjaHusl Ha COCTAaBJICHUE
VOHHBIX pEaKLU.
13-14 | Jlaboparopnast pabota | MccnenoBanue THIOB (11O COCTaBY U KOJIMYECTBY
Nel. MCXOJIHBIX M 00Pa3yIOLINXCS BEIIECTB) U
«Turbel XUMUYECKUX MPU3HAKOB XUMUYECKUX peakiuil. [TpoBenenue
peaxkiuin peakiuii HFOHHOTO 0OMEHa, OTIpeJIeIEHUE CPeJIbl
BOJIHBIX PacTBOPOB. 3a/1aHUs HA COCTaBJICHHE
MOHHBIX PEaKI.
Pa3nen 3. CTpoeHue U CBOMCTBA HEOPraHMYeCKHMX BellleCTB
15-16 | Kmaccuduxarpws, [Ipenmer HEOPraHUYEeCKOU XAMUH.

HOMEHKJIaTypa U Knaccudukanus  HEOpraHMYECKUX  BEILECTB.

CTpOEHUE IIpocteie u crnoxHble BemecTBa. (OCHOBHBIE

HEOPraHUYECKUX KJIaCChI CIIOXKHBIX BEIIECTB (okcubI,

BELIECTB THJIPOKCHUJIBI, KHUCJIOTBL, conM). B3aumocsssb OK 01
HEOPraHUYECKUX BEIIECTB. ArperaTHble OK 02

cocTosiHMsL ~ BemecTBa. Kpucramimueckue u
amop¢Hble BemecTBa. THIBI KPUCTAJUTMYECKUX
pemeTok (aromMHas, MOJIEKYJsipHasi, HOHHasi,
MeTaJuThdeckas). 3aBHCHUMOCTh  (PU3WUYECKHUX
CBOMCTB BEUIECTBA OT THUMNA KPUCTAIMYECKOU

13



PEIIEeTKH. 3aBUCUMOCTD XUMUYECKON
AKTUBHOCTHU BCUICCTB OT BUIA XUMHUYECKOU CBS3U
U TUMNA KPUCTAITUYECKOW permeTku. [IpuyamHbl
MHOT000pa3us BEIICCTB.

17-18

[IpakTudeckoe 3ansTHE
Ne3.

«Knaccuduxarnus,
HOMEHKJIATypa "
CTpOCHHE
HEOPTaHHYECKUX
BEIIECTBY»

HomeHknatypa HEOpraHM4eCKUX BEIIECTB:
Ha3BaHME BELIECTBA UCXOJIS U3 UX XUMHUYECKON
(bopMyJIBI HITH COCTABICHHE XUMUYECKOH
(bopMyJIbI UCXO/ U3 HA3BaHMSI BEILIECTBA IO
mexayHapoanoi (MIOITAK) win TpuBnansHOM
HOMEHKJIaType.

Pemenue MIPaKTUYECKHUX 3alaHui o
KJ1acCu(pUKallii, HOMEHKJIAType U XUMHUYECKUM
bopmynam HEOPraHUYECKUX BELIECTB
Pa3IUYHBIX KJIACCOB (yTrapHBIN Ta3, YIJICKUCIIBIA
ras, aMMMaK, TraileHas W3BECTb, HeraleHas
U3BECTb, MUTHEBASI COJA U OPYIHX): Ha3bIBaTh U
COCTaBNIATh (HOPMYJIBI XUMHUYECKUX BEIIECTB,
ONpeeNATh NPUHAIEKHOCTD K KJ1accy.
HcTouHrnkH XuMHu4eckoi nHdopMaruu (CpeacTs
MaccoBoi uHpopmanuu, cetb UuTepHer u
npyrue). Ilonck uHpOpMaLuy 10 Ha3BaHUSAM,
WICHTH(GUKATOPAM, CTPYKTYPHBIM (hOpMYyIaMm.

19-20

DU3NKO-XUMHUYECKHE
CBOMCTBa
HEOPraHUYeCKUX
BEIIECTB

Mertamnel. O0uue puzndeckre 1 XuMHUIeCcKue
cBoiicTBa MeTauioB. CriocoObl MOTyUYeHUsI.
3HaueHUE METAJUIOB U HEMETAIUIOB B IIPUPOJE U
KU3HEIEATEIIbHOCTH YeJIOBEKa U OPTaHU3MOB.
Koppo3us MeTamioB: BUIbI KOPPO3HH, CIIOCOOBI
3aIIATH METAJUIOB OT KOPPO3UHU.

Hemerannel. O0Ouue ¢puzndeckre 1 XuMHUUECKUe
CBOMCTBA HEMETAJIOB. TUNMYHBIE CBOMCTBA
Hemertaios [V— VII rpynn. Knaccuduxanuus u
HOMEHKJIATypa COEUHEHUN HEMETAJIOB.
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B

IpUpoJE.

21-22

Duznko-xuMHUYECKUE

XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

OK 01
OK 02
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CBOMCTBA
HCOpFaHI/I‘IGCKI/IX
BEIIIECTB

HEOPraHMYECKUX BEIIeCTB (OKCHIIOB,
TUAPOKCHUJIOB, KUCIIOT, COJICH | 1Ip.).
3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
MPOCTHIX BEUIECTB, BOJOPOAHBIX COCIUHEHUM,
BBICIIIUX OKCHJIOB M THAPOKCHIOB

23-24 | Ilpaktuueckoe 3anstie | CocTaBiieHHE ypaBHEHHH XUMHYECKHX peakIuil
Ne4. c y4acTUEM IIPOCTBIX u CIIOXKHBIX
«DU3UKO-XMMUYECKHE | HEOPraHMYECKUX  BEIIeCTB:  METAUIOB U
CBOICTBa HEMETAJIJIOB; OKCUIOB METAJJIOB, HEMETAJIJIOB U
HEOpPraHUYECKUX aM(pOTEepHBIX  DIIEMEHTOB;  HEOPraHMYECKUX
BELIECTB) KHCIIOT, OCHOBaHUM u aM(pOTEPHBIX

THJIPOKCHJIOB; HEOpPraHUYECKUX COJIEH,
XapaKTEepU3yIOLINX UX CBOMCTBA.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX
TEOPETUYECKHUX 3a/JaHUI Ha CBOMCTBA, COCTaB,
MoJTydyeHue 1 0e30MacHOE UCIOJIb30BaHNE
BaXHEUIIIMX HEOPraHUYECKUX BELIECTB B OBITY U
MIPAKTUYECKOHN JESITEIbHOCTH YeJIOBEKa.

25-26 | JlaboparopHas paboTta | PemeHne  SKCHEpUMEHTANbHBIX 33734 IO OK 01
Ne2. XUMHUYECKUM CBOMCTBaM METAJVIOB 51 OK 02
«Mnentudukanus HEMETAJIJIOB, 110 PACIO3HABAHUIO U TOJIYUYEHHUIO OK 04
HEOpPraHUYECKUX COEIMHEHUI METAJUIOB U HEMETAJLIOB.

BELIECTB) WnenTtudukanyss HEOpPraHMYECKUX BEILECTB C
UCIOJIb30BaHUEM  UX  (DU3UKO-XUMHYECKHX
CBOICTB, XapaKTEPHBIX KaUE€CTBEHHBIX PEaKLUM.
KadectBennsie peakiuu Ha cynbdaT-, KapOoHAT-
U XJIOPU-aHUOHBI, HA KATHOH AMMOHHUSI.

Pa3nea 4. CTpoeHue U CBOMCTBA OPraHu4YeCKMX BellleCcTB

27-28 | Knaccudukanus, IlosiBiieHME U pa3BUTHE OPTAHUYECKOW XUMUH
CTpOECHUE U Kak Hayku. [IpenMer opraHn4ecKkol XUMuu.

HOMEHKJIaTypa MecTo 1 3HauE€HHE OPraHUYECKON XUMUU B
OPraHMYEeCKHUX BEMIECTB | CUCTEME €CTECTBEHHBIX HAYK. OK 01

XHUMHUYECKOE CTPOCHUC KakKk MOpAA0K
COCAUHCHHUA aTOMOB B MOJICKYJIE COTJIaCHO HX

BaJIcHTHOCTU. (OCHOBHBIC ITOJ0KCHHS TCOpHUH
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XUMHUYECKOTO CTPOECHMS OpPraHMYECKUX
coenuHenuii A.M. byrtnepoBa. VYrueponHsiit
CKEJIET OPraHMYECKON MOJIEKYJbl. 3aBUCUMOCTh
CBOICTB BEIIECTB OT XUMHUYECKOIO CTPOEHUS
MoJieKy1. i3oMepus 1 n30Mepsl.

[TonsiTre o pyHKIMOHANBHOMU Tpymnne. Pagukan.
[TpuHIUIBI KNacCUPUKALIMA OPTaHUYECKUX
coeMHEHUN. MexTyHapoiHas HOMEHKJIaTypa U
IIPUHLIAIIBI HOMEHKJIATYPbl OPraHUUYECKUX
coenuHeHuil. [lonsiTie 06 azorcoaepkalux
COEJIMHEHUSX, OMOJIOTUYECKN aKTUBHBIX
BelecTBax (yrieBojaax, xKupax, 6enkax u ap.),
BBICOKOMOJIEKYJIIPHBIX COETUHEHUAX (MOHOMED,
MTOJIUMEP, CTPYKTYPHOE 3BEHO).

29-30 | Knaccudukanus, HomeHkitatypa OpraHu4ecKkux COeJuHEeHUN
CTpOCHHE U OTJIEIbHBIX KJIACCOB (HACBIILIEHHBIE,
HOMEHKJIAaTypa HEHACBILICHHBIE U ADOMATUYECKUE
OpPraHMYECKUX BEIIECTB | YIIEBOJIOPOAbI, CIIUPTHI, (EHOIIBI, aIbIETH/IbI,
KETOHBI, KaApOOHOBBIE KUCIIOTHI U JP.)
CocTaBiieHHE TOJTHBIX U COKPAILlEHHBIX
CTPYKTYPHBIX (hOpMYJT OPraHMYECKUX BEIIECTB
OTJIEbHBIX KJIACCOB, UCIIONIB3Ysl UX Ha3BAHUS 1O
CHUCTEMAaTUYECKOU U TPUBUAIILHOMN
HOMEHKJIAaType (3TUJIEH, alleTUIICH, TJIMLIEPHH,
denoun, popmanbpaerua, yKCycHas KUCI0Ta,
riuuuH). Pacuets! npocTteiiieit hpopMyibt
OpraHMYECKON MOJIEKYJIbI, UCXOS U3
3JIEMEHTHOTO cocTaBa (B %).
31-32 | KourponbHas paboTa
Nel
33-34 | CoiicTBa PU3UKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX OK 01
OpPraHUYECKUX COEJIMHEHUH OT/ENbHBIX KIacCOB (0OCOOEHHOCTH OK 02
COEJIMHEHU N KJIaccu(UKalUU U HOMEHKJIATypbl BHYTPH OK 04

KJ1acca; TOMOJIOTHYECKHH psi v o01as
dbopMmyna; uzomepusi; pusrUecKre CBONCTBA,
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XUMHYECKHUE CBOMCTBA; CIIOCOOBI MOTYYCHHUS):

— TpenenbHBIE  YTIEBOAOPOABI  (aTKaHBI |
nuKIoankanel). ['opeHre MeTaHa Kak OAWH W3
OCHOBHBIX NCTOYHUKOB TCIIa B
MPOMBILIEHHOCTH Hu OBITY. CBolicTBa
NPUPOIHBIX YIVIEBOLOPOAOB, HAXOXIECHUE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HCHpeI[eJ'II)HI)Ie (aJ'IKCHI)I, AJIKUHBI 1
aJIKaJIueHbl) U apOMATHUECKHUE yTIEBOIOPO/IbI.
['openue anerniieHa Kak ICTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJI1 CBAPKHU U
pPE3KH METAJLIOB.

35-36 | CpoiicTtBa CBolicTBa OPraHUYECKUX COETUHEHUN
OpraHUYECKUX OTJIENbHBIX KJIACCOB (TPUBUANIBbHAS U
COEIMHEHU N MEX1yHapoaHass HOMEHKIATypa, XUMUUECKHE
CBOMCTBA, CITIOCOOBI TIOJTYYEHHS] ): IPEICTbHBIC
(anmkaHBl ¥ LUKJIOATKAHbI), HETIpeIeIbHbIe
(anKeHbl, aJIKUHBI U JIKaJAUEHbI) U
apoMaTHYECKHE YTIEBOIOPOAbI, CIIUPTHI U
(eHobl, KaApOOHOBBIE KUCIOTHI U 3(DUPHL,
aJIbJIETU/Ibl U KETOHBI, aMUHBI U aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHbIE CO€AMHEHUA. 3a/laHUs Ha
COCTAaBJICHUE YPAaBHEHUM XUMUUECKHUX PEAKIIMH ¢
y4acTUEM OPraHUYECKUX BEIIECTB HA OCHOBAaHUU
UX COCTaBa U CTPOEHHUSI.
37-38 | JlabopaTopHas pabota | [lomydeHue sTuIeHA U U3YYCHHUE €TO CBOMCTB.
Ne3. MonenrpoBaHue MOJIEKYJ U XUMUYECKUX
«ITpeBpaienus MPEBPAILICHUI Ha TPUMEPE dTaHa, STUIICHA,
OpPraHMYECKUX BEILECTB | allETWIECHA U JIp.
IIPU HarpeBaHUM»
39-40 | Unentuduxanus buooprannueckue coequnenus. [Ipumenenue u OK 01
OpraHUYEeCcKUX Ouostorudeckas posib yriesonoB. OKucIeHue OK 02
BEILECTB, UX 3HAYEHHUE | YIJIEBOJIOB — HCTOUYHUK YHEPIUU JKUBBIX OK 04

Y IPUMEHEHHUE B
OBITOBOM U

opranu3moB. O01acTu NPUMEHEHUS
aMHHOKHUCIIOT. [IpeBpalieHnsi 0€JIKOB MUIIK B
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HpOPI3BO,I[CTBCHHOI>i
JCATCIIBHOCTH
YCJIOBCKa

opranusMme. buonornyeckue GpyHKIMM OETIKOB.
buonoruueckue ¢pyHkuu xupos. Ponb
OpPraHNYeCKON XMMHHU B PELICHUHU Mpo0IeM
MUIIEBON OE30MaCHOCTH.

Posb oprannueckoil XMMUu B peIieHuH podiiemM
SHEPreTHUECcKOi 0€30M1acHOCTH, B Pa3BUTHH
MEIULMHBI, CO3JaHUU HOBBIX MaTEPHAJIOB,
HOBBIX UCTOYHHUKOB SHEPTUU (aJIbTEepPHATUBHBIE
MCTOYHUKHU 3HEpruu). OnacHOCTb BO3ACHUCTBUS
HAa >KMBbIE€ OPTaHU3Mbl OPIrAaHUYECKUX BEILIECTB
OTJENIbHBIX KJIACCOB (YIJIEBOJIOPO/IbI, CIIUPTHI,
(eHOIIBI, XJIOpOpraHNYECKHE TPOU3BOIHBIE,
aJIbJIETU/IbI U JIP.), CMBICII TIOKA3aTeJsl PeJIeIbHO
JIOTYCTUMON KOHIIEHTPAIMH.

41-42 | JlaboparopHas pabota | MaeHTudukanms opraHn4eckux coeMHeHUH 2
Ne4. OT/ICTIbHBIX KJIACCOB (HA MPUMEPE aJIbJICTHUIOB,
«Mnentudukanus Kpaxmasia, yKCyCHOM KHCIIOThI, OEJIKOB U T.II.) C
OpPraHUYECKUX HCIOJIb30BaHUEM UX (PU3HKO-XUMHUYECKHUX
COEIMHEHU N CBOICTB M XapaKTEPHBIX KAYECTBEHHBIX
OT/AEJIBHBIX KIaCCOB» peakuuii. [lenatypanus 6enka npyu HarpeBaHUH.
L{BeTHbIe peakiu 6enkoB.Bo3HUKHOBEHME
aHAJIMTUYECKOr0 CUTHAJIA C TOUKH 3PEHUS
XUMHUYECKUX MPOLECCOB IIPU IPOTEKAHUU
KaueCTBEHHOW peaKuu, 03BOJISIOIIEeH
UACHTU(PHUIMPOBATH MPEATIOKECHHbIE
OpraHMYecKHe BELIECTBa.
Pasnea 5. Knnernueckue U TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NIPOTEKAHMA XUMHYECKHX PeaKIuil
43-44 | Cxopocth xuMuueckux | CKOpOCTh  peakuuu, €€ 3aBUCUMOCTh  OT 2 2

peakuuii. XuMu4ecKoe
paBHOBeECHE

pa3nuYHbIX (PAKTOPOB: MPUPOABI PEArHPYIOIIUX

BELIECTB, KOHIEHTpaluu pearupyomumx
BEILECTB, TEMIIEPATyPhI " mJIomaau
PEaKIUOHHOU MMOBEPXHOCTH. TernnoBbie

3h(deKThl  XUMHYECKHX peakiuil. OJK30- U
SHJO0TEPMUUYECKHE, PEAKIIHH.
OOpaTuMOCTh peakiyii. XUMHUYECKOS

OK 01
OK 02
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PaBHOBECHE U €r0 CMEILEHUE 0] IEHCTBUEM
pa3anyuHbIX (aKTOPOB (KOHIIEHTpAIHs pEareHTOB
WIH NIPOLYKTOB pEaKLUH, 1aBICHUE,
TEeMIIEpaTypa) AJsl CO3/AaHUS ONTUMAIBHBIX
YCIIOBUH NPOTEKAHUSI XUMUYECKUX ITPOLIECCOB.
[Tpuniun JlelllaTense.

45-46 | IlpakTHueckoe 3aHATHE | PerieHne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUI
Nes. Ha aHanu3 (aKTOPOB, BIMSIONINX HA M3MEHEHHE
«CkopocTh CKOPOCTM XHMMMYECKOW peakiuud, B T.4. C
XUMHYECKUX PEAKIUH. MMO3UITHH 9KOJIOTHUECKHU 1esIecoo0pa3Horo
XHUMHUUECKOE NOBEJCHUS B OBITY M TPYJOBOH JIEATENLHOCTH B
paBHOBECHE LEeNAX COXPAaHEHHs CBOEro  3J0pOBbSI U
OKpPY’KaIOIIEeH IPUPOIHON CPELBI.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX 3aJaHUN
Ha npuMeHeHue npuHiuna Jle-Ilarense nus
HAaXO’KJICHUs HAIIPaBJICHUS CMEILECHUS
paBHOBECHS] XUMUYECKOW PEAKIIMU U aHAIN3
(akTOpOB, BIMSIOMIUX HA CMELICHHE
XUMUYECKOIO PABHOBECHUS.
Pasznea 6. PacTtBopbl
47-48 | Ilonstue o pactBopax | PacTBopeHune kak (pU3MKO-XUMHUYECKUI mIpoliecc. OK 01
PactBopbl. CtocoObl MPUTOTOBIICHHSI PACTBOPOB. OK 02
PactBopuMocTs. MaccoBas 107151 paCTBOPEHHOIO OK 07

Bemectea. CMbICH  MoOKazaTenss  MpeAesbHO
JIOITyCTUMOU KOHUEHTpAaLU u €ero
WCIIOJIb30BAHHE B OLEHKE  AKOJOTMYECKOU
0€30MacHOCTH.

[IpaBuia  3KOJOTMYECKH  11€JI€CO00pPa3ZHOTO
MOBEJICHUS B OBITY U TPYJIOBOU JEATEIBHOCTH B
LENIAX  COXPAaHEHHs  CBOEro  3J0pOBbS U
OKPYXarIle MPUPOJHON Cpelnbl; ONAaCHOCTH
BO3JICUCTBUSA Ha KUBBIE OpraHu3Mbl
OIIPEAEIIEHHBIX BELIECTB.

Pemienue nmpakTUKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 33JIaHUN Ha PacTBOPBI,
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UCIOJIb3yeMbI€ B OBITOBOW U MPOU3BOCTBEHHON
JIeSITEJIbHOCTH YEJIOBEKA.

49-50 | JlaboparopHas pabota | Ilpurorosnenue pacTBOpOB 3a1aHHOU OK 01
Nes. (maccoBoil, %) KOHIEHTpanuu (C TPAKTHUKO- OK 02
«IIpuroroBnenue OpPUEHTHPOBAHHBIMHU BOIIPOCAMHM) U OTIpeIeTICHHE OK 04
pacTBOpPOB» Cpelibl BOJHBIX paCTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB.

Pa3nen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM 1esITEILHOCTH Yel0BeKa

51-52 | Xumus B ObITY H Hogelimue 10CTHXXEHNUSE XUMHYECKOW HAYKH U OK 01
MPOU3BOICTBEHHOMN XUMHYECKON TEXHOJIOTUH. PojIb XumMuu B OK 02
JEeATEIIbBHOCTH o0ecrieyeHNH YKOJIOTHUECKOM, IHEPTeTHUECKON 1 OK 04
YeJI0BeKa MUIIeBON O€30MMaCHOCTH, PA3BUTUU MEIULIUHBI. OK 07

IIpaBuia noucka u aHanM3a XMMUYECKON
nHGOpMaIlUU U3 PA3IUYHBIX HCTOYHUKOB
(HayuHas ¥ yueOHO-Hay4YHasl TUTEpaTypa,
CpelicTBa MaccoBOM MH(pOpMAINH, CETh
HuTtepner).

53-54 | Ilpaktuyeckoe 3audarue | [louck u aHanu3 KEeMCOB O NPUMEHEHUU
Neb. XUMHUYECKUX BEIIECTB U TEXHOJIOTHMH C y4eTOM
«Xumus B OBITY U Oyayuieil mpogeccHoHaNbHON AESITENbHOCTU 10
MIPOU3BOJICTBEHHON TeMaM: Ba)KHEHIIME CTPOMUTEIbHBIE MaTepHallbl,

JeATEIbHOCTH KOHCTPYKLMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO,
YEJIOBEKa» KepaMuKa, MaTepuaybl JUIsl  3JIEKTPOHUKH,
HaHOMAaTEepHaIbl, TEKCTUIIbHbBIE BOJIOKHA,
HUCTOYHHUKHU SHEPTHUH, OpraHUYEeCcKHe u
MUHEpaJNbHbIE  YJOOpEeHHs,  JIeKapCTBEHHbIC
BEIIECTBA, OBITOBAS XUMHU.
3amura:lIpencraBnenue pe3yibTaToOB PEIICHUS
KelcoB B (hopMe MUHU-JIOKJIJIa C IPE3CHTAIUEH.
55-56 | JIludpdepeHpoBaHHbIN 32a4ET
JI —nexumst | [13 — mpakTHyeckoe 3aHsATHE
Vp — ypok CP — camocTosTenbpHas padbota
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3. VCJIOBUS PEAJIM3ALIMM [TIPOTPAMMbBI OBIIIEOBPA3OBATEJIBHOM
T CIATLITAHBI

3.1. TpeGoBaHusI K MUHMMAJIbHOMY MATEPUAIbHO-TEXHUYECKOMY O0ecne4eHH 0
Jns peanuzaliuu MporpaMMbl JTUCHUIUIMHBL JOJKHBI OBITh MPEILyCMOTPEHBI CIEAYIOLINe
CHeIMallbHbIe TIOMEIICHUS: Y9eOHbI KaOMHET XUMUU H/UIN y4eOHOH XUMHUYECKOH TabopaTopum.

Oo6opynoBanne yuyeOHOro KaO0uHeTa (HArJs/IHbIe MOCOOUS): HAOOPHI MIAPOCTEPIKHEBBIX
MoJeJIed MOJIEKYJ, MOJEIN KPUCTANIMYECKUX PEHIETOK, KOJUIEKIIMU MPOCThIX U CIOKHBIX BEIECTB
W/WIIM KOJUIEKIIMU TIOJIMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ U MHUHEpasioB, Tabnuma MeHneneesa,
yuaeOHble (prubMbl, IU(GPOBEIE 00pa30BaTENLHBIC PECYPCHI.

Texnuyeckue cpeacrpa o0y4eHHUsi: KOMIIBIOTED C YCTPOMCTBAMM BOCIIPOU3BEACHUS 3BYKa,
MPUHTEP, MYJIbTHUMEIUA-IIPOEKTOP C JKPAHOM, MYyJIbTHUMEIUHHAs JOCKa, YyKazKa-Mpe3eHTep Uit
Mpe3eHTALHM.

Oo0opynoBanue Jadoparopum uW padoyux MecT Ja0OPATOPMM: MEH3YPKH, IHUIIETKU-
KaneJIbHUIIbI, TEPMOMETPbI, MUKPOCKOI, JIYIIbl, IPEAMETHBIE M MOKPOBHBIE CTEKJIA, IUIAHLIETHI AJIs
KaleJIbHBIX peakiuii, GUIbTpOBaNbHAS Oymara, MPOMBIBATIKU, CTCKJISIHHBIE MPOOUPKU, PE3MHOBHIE
npoOku, (GoHapuKu, HAOOpP PEAKTUBOB, CTEKJISIHHBIC MAJOYKH, IITATUBBI JJIS NPOOHMPOK;MEpHBIC
UWJIUHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKU JIeTuTeNbHbIe uauHapuaeckue (50-100 mut), ctynku ¢
NecTUKOM, (appopoBble YalIKW, NMUHLETHL, QUIBTPHl OyMa)kHbIE, BaTa, MapJjs, 4acOBbIE CTEKJa,
ANEKTPOIUTUTKH, JIAOOPATOPHBIC IITATUBBI, CIIUPTOBBIC TOPENKH, CIIUYKH, MPUOOP IJIsl MOTYyUEHUS
ra3oB (WJIK MPOOHpPKa C Ta300TBOAHON TPYOKOH), AeprKaTeau il MPOOUPOK, CKISTHKU I XpaHEHUS
PEaKTHBOB, pa3JaTOYHbIC JIOTKH; XuMmH4eckue crtakadbl (50, 100 u 200 mun);mmarend; MUHIETHI,
TUTENIbHBbIE LIUMIIBI; CEKYHAOMEPHI (TaliMepsl), MepHbIe Tpooupku (Ha 10-20 M) U MEpHbBIE KOJIOBI
(25, 50, 100 u 200 mu), BoasiHAst OaHs (MM TEPMOCTAT), CTEKIISIHHBIC MATOYKH; KOHHUECKHUE KOJIOBI
st tutpoBanusa (50 u 100 mut); MHAMKATOpHBIE MOJOCKU s ompeneneHuss pH u cranmaprHas
MHAMKATOpHAs IIKaJla; YHUBEPCAIbHBIN UHMKATOp; nuneTku Ha 1, 10, 50 mu (unu go3zaropsl Ha 1, 5
u 10 mu1), OropeTKy Ui TUTPOBaHUS, MeAUIMHCKHE mmpunbl HAa 100—-150 mut, mabopaTtopHble H/WiIH
aHaJUTUYECKHE Bechl, pH-MeTphl, cynmmibHBIN IKad, 1 ap. 1adopaTopHOe 000pyI0BaAHNE.

3.2. UnopmanmoHHoe odecriedeHre peaau3anum MporpamMmmbl

1. Jlns peanuszanuu mporpaMMmbl OuOIMOTEuYHBIH (OHA 00pa3oBaTeNbHON OpraHU3aIUuN
JOJKEH HMMETh TeYaTHBbIE W/WIHM 3JIEKTPOHHBIE 00pa3oBaTeNbHbIE W HH(POPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIC JJISl UCIOIh30BaHMs B 00pa30BaTeIbHOM Ipoliecce, He CTaplie 5 JeT ¢ MOMEHTa
W3JIaHUs.

2. PexoMeHayeMble MeYaTHbIC M3/IaHUS M0 PeaTn3aluu 001eo0pa3oBaTeIbHON JUCIUTUTHHEL
MIPEACTABJICHBI B METOAMYECKUX PEKOMEHIAIMSIX 110 OpraHU3alni 00yUeHUS.

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS OBLLIEOBPA3OBATEJIBHOI
JUCHUILINHBI

KoHTponb u oneHka pe3ynbTaToB 00y4YeHHUsS! OCYIIECTBIISIETCS IPENoAaBaTeseM B IpoLecce
MPOBEJICHUS PAKTHUECKUX 3aHATUN W Ja00paTOpHBIX pabOT, TECTUPOBAHUS, a TAK)KE BBIIIOJHEHUS
00y4JaImUMHUC WHAMBHIYAIbHBIX 3aJaHUll, MPOEKTOB, HCCIeJOBaHMUN. Pe3ynbrarhl 00ydeHHs
OTIpeNIeNIAI0T, YTO O0YyYaroIluecs: JOJDKHBI 3HaTh, MOHMMATh M JIEMOHCTPUPOBATh MO 3aBEPILECHUU
U3Y4YEHUS JUCLUIIIINHBL.

Hns hopMupoBaHHs, KOHTPOJIS M OIEHKH PE3yJbTaTOB OCBOCHUS Y4YEOHOM TUCHUIUIMHBI
UCTIONIB3YETCSl CHCTEMa OIICHOYHBIX MEpOIPHITUHN, MPEACTABIAIOMAs COO0H KOMIUIEKC Y4eOHBIX
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MEpONPHUATHHA, COrTIACOBAHHBIX C pe3yJbTaTaMu 00ydeHus u cpopmynupoBaHHbix ¢ yuetom OI'OC

COO (mucuurunHapHble pe3yabTatsl o aqucuuruinae) u I'OC CIIO.

THNbI OLEHOYHBIX

MI0JIO)KEHUEM B
MIEPUOTUYECKON CHCTEME
XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa

Ne OK Monayas/Pa3nen/Tema | Pe3yabrat 00yueHust .
MeponpHUATHIA
I | OcHoBHOe conep:kaHue
1 Pa3pnen 1. OcHOBBI Popuymposars
0a30Bble IOHATHUS U
CTPOCHHUS BellecTBa
3aKOHbI XMMHH
1.1 [ OKO01 CtpoeHne aToMOB CocraBnsate xumuueckue |1. Tect «CtpoeHne aToMoB
XUMHUYECKHX 3JIEMEHTOB |(DOpMYJIbI COETUHEHHUI B |XUMUYECKUX JIEMEHTOB U
Y IpUpOJa XUMUUYECKOW |COOTBETCTBUU CO MIPUPOJA XUMUUECKOU CBSZW.
CBSI3U CTENIEHBIO OKUCIICHUS 2. 3agauu Ha COCTaBIICHUE
XUMHYECKHUX DJIEMEHTOB, |XUMUYECKUX (popmym
MCXOJ1 U3 BAJICHTHOCTHU U |JIBYXaTOMHBIX COSUHEHUN
AIEKTPOOTPHUIIATENHHOCTU |(OKCHUIOB, CYIb(UIOB, THAPUIOB
U T.IL.).
3. 3amaHus Ha UCIIOJIL30BaHUE
XUMHUYECKON CUMBOJIMKHU U
Ha3BaHUU COEIUHEHUH IO
HOMEHKJIAType MEKIyHapOJHOTO
COI03a TEOPETUUECKOU U
MPUKJIAJHON XUMUU U
TPUBUAIILHBIX Ha3BaHUM IS
COCTaBJICHUS] XUMHUYECKUX
dbopMyI1 IBYXaTOMHBIX
COETMHEHHH (OKCUIOB,
Cynb(UI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTaHUYECKUX
COEIMHEHHUM OTAENbHBIX KJIACCOB
1.2 | OK Ol |Ilepnonnyeckuii 3akoH U | XapakTepu3oBaTh 1. Tect «Metammnueckue /
OK 02 tabauna /.. XUMHUYECKHE DJIEMEHTH B |[HEMETaJlJINYeCKHE CBOMCTBA,
Menneneena COOTBETCTBUU C UX AIEKTPOOTPHUIIATEIHHOCTD U

CPOJICTBO K 3JIEKTPOHY
XAMHYCECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX IICKTPOHHBIM
CTPOCHHUEM U MOJI0KEHUEM B
MEPUOIUYECKON CUCTEME
XUMHUYECKUX 31eMeHTOB [I. 1.
Menneneenay.

2. IlpakTdeckue 3a/lanust Ha
YCTAHOBJICHUE CBSI3H MEXKITY
CTPOEHUEM ATOMOB XUMUYECKUX
3JIEMEHTOB M IEPUOAUYECKUM
W3MEHEHHEM CBONCTB XMMHYSCKHX
9JIEMEHTOB U X COCIMHECHUM B
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OK

Moayas/Pa3znen/Tema

Pe3yabraT 00yyeHus

THbI OLEHOYHBIX
MeponpHUATHIA

COOTBETCTBHUH C MOJOKEHUEM
[Iepnonnueckoii cucreme.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJaHUs Ha
XapaKTePHU3aLUI0 XUMUYECKUX
ANeMEHTOB: «MeTammnyeckue /
HEMETaJNIMYSCKUE CBOMCTRA,
AIEKTPOOTPHUIIATEIHHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMUYECKUX IJIEMEHTOB B
COOTBETCTBHUE C UX JIEKTPOHHBIM
CTPOEHUEM U IMOJIOKEHUEM B
MEPUOIUYECKON CUCTEME
XUMHUYECKUX HJIEMEHTOB

JI.1. MenpaeneeBay

Pa3nea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKuui

KonTposbnas padora
«CTpoeHue BemecTsa u
XHMHYeCKHe peaKkium)

2.1

OK 01
OK 04

THIel XUMHYECKUX
peakuuii

CocTaBnsTh peakuuu
COCITMHEHMU S, PA3TIOKEHUS,
oOMeHa, 3aMeleHHS,
OKHCIIUTENIHHO-
BOCCTaHOBUTEJILHBIE
peakuuu

1. 3agaun Ha cocTaBieHUE
YPaBHEHUI PEaKIUN:

— COEIMHEHMSI, 3aMEelLEHus,
pasnokeHusi, 0OMeHa;

— OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEaKLU C
UCIIOJIb30BaHUEM METOa
AIIEKTPOHHOTO OanaHca.

2. 3ajauu Ha pacyeT Macchl
BEIlleCTBA WK 00bEMA

ra3oB 110 U3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WIH 00BEMY
OJTHOTO W3 YYaCTBYIOIUX B
p€aKkuy BEMECTB; pACYETHI
Macchl (00bEMa, KOTMIecTBa
BEIIECTBA) MPOYKTOB PEaKIIUH,
€CJIN OJTHO U3 BEILECTB UMEET
pUMECH

2.2

DNEeKTpOoNUTHYECKAs
JUCCOIIHAIINS U HOHHBIN
oOmeH

CocTaBnaTh ypaBHEHUs
XUMHNYCCKUX peaKI_[I/II/I
HOHHOTO OOMEHa ¢
y4acTueM
HeOpFaHquCKHX BCIICCTB

1. 3aganus Ha cocTaBIeHUE
MOJIEKYJISIPHBIX U HOHHBIX
peaKuuii C y4acTHEM KHCIIOT,
OCHOBaHHUM U COJICH,
YCTaHOBJICHUE N3MECHECHHUS
KHCJIOTHOCTH CPEJIbI

2. JJaboparopnas padota "Turib
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OK

Moayas/Pa3znen/Tema

Pe3yabraT 00yyeHus

THbI OLEHOYHBIX
MeponpHUATHIA

XUMUYECKUX peaKiuii”

Pasnen 3. Ctpoenue u
CBOMCTBA
HEeOpPraHu4ecKux
BellecTB

HccaenoBarb cTpoeHue
CBONiCTBa
HEeOPraHu4ecKux
BellecTB

KonTpoabnas padora
«CBoiicTBa HEOPTAHHUYECKUX
BelIeCTB)

3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTraHUYECKHUX
BEIICCTB

Knaccudunuponats
HEOPraHN4ecKue
BEIIIECTBA B COOTBETCTBHU
C UX CTPOEHHEM

1. Tect «Homenknatypa n
Ha3BaHHME HEOPTaHUYECKUX
BEIIECTB UCXO/IS U3 UX
XUMHUYECKON (HOpMYIIbI UITU
COCTaBJICHHE XUMHUYECKON
(bOpMyJIBI KHCXOIS U3 HA3BaHUS
BEILIECTBA 10 MEKTYHAPOIHOMN
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3aaun Ha pacyeT MacCOBOM
J1oJ1i (MacChl) XUMHUYECKOTO
a7IeMeHTa (COSTMHEHNS) B
MOJIeKyJe (CMECH).

3. [IpakTrueckue 3aaHus 1Mo
KJaccu(UKauu, HOMEHKIIATYpe U
XUMUYECKUM (popmysiam
HEOPTaHMYECKHUX BEIICCTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTHyeckue 3a/laHus Ha
orpeeNeHue XUMUIEeCKOU
AKTUBHOCTH BEIIIECTB B
3aBHCHMOCTH BHJIa XHMHUYECKON
CBSI3M U TUIA KPUCTAJTMIECKON
pelIeTKH

3.2

OK 01
OK 02

DU3NKO-XUMHYIECKIE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VYcranaBiuBaTh
3aBHCUMOCTH (PH3HKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, a TAK)KE TUIIa
KPUCTAJUTMYECKOM
peLIeTKn

1. Tect «Ocobennoctu
XUMHUYECKUX CBOMCTB OKCH/IOB,
KHCJIOT, OCHOBaHUH, aM(POTEPHBIX
TUIPOKCHUJIOB U COJIEN».

2. 3aga”usa Ha COCTaBJIEHUE
YPAaBHEHUN XUMHUUYECKUX PEAKLUU
C YYaCTHUEM IIPOCTHIX U CIOXKHBIX
HEOPraHUYECKUX BEILECTB:
OKCHUJIOB METAJJIOB, HEMETAJJIOB U
aM(}OTEPHBIX IJIEMEHTOB;
HEOPTraHUYECKHUX KHUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
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OK

Moayas/Pa3znen/Tema

Pe3yabraT 00yyeHus

THbI OLEHOYHBIX
MeponpHUATHIA

CBOMCTBA U CIIOCOOBI OJTYUYEHUS.
3. [IpakTMKO-OpUEHTUPOBAHHBIE
TEOpPETUYECKHE 3aJJaHUs Ha
CBOMCTBA U NOJIy4YECHUE
HEOPraHMUYEeCKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxarus
HEOPTraHMYECKUX
BEIIECTB

Uccnenosats
KaueCTBEHHbBIE PEAKIIHH
HEOPraHUYECKHUX BEILECTB

1. IIpakTMKO-OpUEHTUPOBAHHBIE
3aJ]aHMs [0 COCTABJIEHUIO
XUMUYECKUX PEAKIUN C yuacTUEM
HEOPraHUYECKHUX BEILECTB,
HCIIOJIB3YEMBIX TSI KX
UIEHTU(DUKAIUY.
2.JIaGoparopnas paboTa:
“Unentuduxarus
HEOPraHWYECKUX BEUIECCTB’

Pasznen 4. Ctpoenue u
CBOMCTBA
OpPraHu4YecKux
BellleCTB

HccaenoBarsb cTpoeHue U
CBOMCTBA OPraHUYeCKUX
BellleCTB

KonTpoasHnas pabora
«CTpoeHue u cBOMCTBA
OpPraHnYecKuX BellecTB)

4.1

OK 01

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIIECTB

Knaccugunuponats
OpraHUYecKUe BEIeCTBa B
COOTBETCTBHUH C X
CTPOEHUEM

1. 3agaHus Ha cocTaBlIeHUE
Ha3BaHUN OPTraHUYECKUX
COCIMHEHMI 110 TPUBUAIILHON WIN
MEKTyHapOIHOMN
CHUCTEMaTUYECKON HOMEHKIIATYpE.
2. 3ajaHus Ha COCTaBJIECHHE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hopMyII
OpPraHUYECKUX BEILECTB
OTJIETIbHBIX KJIACCOB.

3. 3amauu Ha onpeaeneHue
npoctenmien GopmMyIibl
OpraHUYEeCKON MOJIEKYJIbI, HCXOs
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECcKUx
COETMHEHU I

VcranaBiuBaTh
3aBUCUMOCTH (PU3UKO-
XHUMHYECKHUX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOCHHUSI MOJIEKYJI

1. 3agaHus Ha cOCTaBICHUE
YPaBHEHUN XUMHUYECKUX PEAKIUN
C Y4aCTHUEM OPraHUYECKHUX
BEILIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOCHHUS.

2. 3agaHusi Ha COCTaBJICHUE
YPaBHEHUN XMMUYECKUX PEAKIUH,
WJUTIOCTPUPYIOIIUX XUMHUECKUE
CBOICTBA C YYETOM MEXAHU3MOB
MPOTEKAHUS JaHHBIX PEAKIUN U
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Tunbl OlEeHOYHBIX

Ne OK Mogayas/Pa3znen/Tema | Pe3dyabTaT 00yueHus .
MeponpusTHii
TE€HETUYECKOH CBA3U
OpPraHUYECKUX BEILECTB PA3HBIX
KJIACCOB.
3. PacuyeTtHbIe 321244 11O
YPaBHEHUSM pEaKLUi C y4acTHEM
OpPraHUYECKUX BEILECTB.
4. JTaboparopHas paboTa
“IIpeBparieHust OpraHM4eCKUX
BELIECTB IpU HarpeBaHuu"
43 |OKO01 |UaeHTuduKamms HccenenoBath 1.IIpakTKO-OpHEHTUPOBAHHbIE
OK 02 |opraHM4ecKkux BELIECTB, |KAUECTBEHHbIE pEAKLUU  (3aJlaHUS IO COCTABIICHUIO
OK 04 |ux 3HayeHue u OpraHU4YeCKUX XUMUYECKHUX PEAKLUI C y4aCTHEM
IPUMEHEHNE B OBITOBON |CO€AMHEHUM OTIENBHBIX |OPraHUYECKHUX BELIECTB, B T.U.
Y IPOM3BOCTBEHHOMN KJIACCOB WCIIOJIb3YEMBIX IS UX
JEATEIIBHOCTH YEJIOBEKA UACHTU(PUKALMU B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentudukanusi OpraHnIecKux
COEIMHEHUI OT/AEIbHBIX KIaccoB”
5 Paspean S. Xapakrepu3oBaTh
Kunernueckue n BJIMSIHUE PA3JIMYHBIX
TepMoAMHAMHMYecKHe |(pakTopoB Ha
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTeKAHUSA XHMHYECKHX pPeaKIui
XHMHYECKHX peaKkuui
5 | OKOl1 CKOpOoCTh XMMHUYECKUX |XapaKTepu3oBaTh [IpakTHKO-OpUEHTHUPOBAHHBIE
OK 02 |peakumii. XMMMUYECKOE |BJIMSHUE KOHLICHTPAMH  |TEOPETHUYECKHE 3a/laHUS HA AHAIIU3
paBHOBECHE pearupyromux BeuecTB U |(pakTOpOB, BIUAIOUIMX HA
TEMIIEPATypPbl HA CKOPOCTb [M3MEHEHUE CKOPOCTH XUMHUECKON
XUMUYECKUX PEAKLUN peakuuu. [IpakTuko-
XapaxkTepus3oBaTh OpPUEHTHPOBAHHbBIE 33aJaHUS HA
BIIUSTHUE U3MEHEHUS pUMeHeHue npuHuumna Jle-
KOHLeHTpauuu Bemects, |lllaTenbe aisa HaxoxaeHUs
peakuuu cpeasl U HAIPABJICHUS CMEILECHUS
TEMIIEPATYPHI HA PaBHOBECHSI XUMUYECKON PEAKIINU
CMEIIEHHE XUMUYECKOTO |1 aHaJu3 (GaKkTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarb
Paszen 6. PacTsophr HCTHHHBIEPACTBOPBI €
3alaHHbIMH
XapaKTepUCTHKAMH
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Tunbl OlEeHOYHBIX

Ne OK Mogayas/Pa3znen/Tema | Pe3dyabTaT 00yueHus .
MeponpusTHii
6.1 | OKO01 [Tonsitue o pactBopax  |Pa3nuyarh UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOpPBI pacTBOpPOB.
2. [TpakTUKO-OpHUEHTUPOBAHHbBIC
pacyeTHbIE 3aJaHUS Ha
JIUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOU U
IIPOU3BOJCTBEHHON AESATEIBHOCTH
4eJioBeKa
6.2 | OK01 |HccnenoBanue cBoiictB |MccnenoBarh (huznko- JlaGopatopHas pabota
OK 04 |pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
HCTUHHBIX PACTBOPOB

IT | IIpogeccnoHaILHO-OPHEHTHPOBAHHOE CO/iePKaHUe (COAePKAHUE NPUKJIATHOT0 MOIYJIA)

7 Paspnen 7. OuenuBath nocJjeacTeus |3amuTa Keica (¢ yuyerom
Xumus B ObITY B OBITOBOI U Oyayuieil npodeccuoHaIbLHOM
NMPOU3BOACTBECHHOM NPOU3BOJACTBEHHOM AesiTeJIbHOCTH)

AeSITeJIbHOCTH AeAITeJIbHOCTH YeJIOBeKa
Ye10BeKa ¢ MO3M LI

IKOJIOTrHIEeCKOM
0e30ImMacHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
NIPOM3BOJICTBECHHOM
JeSITeJIbHOCTH YeJI0BEKa

O1ieHHUBATh TTOCIEICTBUS
OBITOBOM U
MIPOMU3BOCTBEHHOM
EeITEIBHOCTH YeJIOBEKA C
MO3HUIUMN DKOJIOTHUECKOM
0e30IMacHOCTH

Keiic (¢ yuetom Oymymieit
npo¢eCCuOHATBHON
JIeATEIILHOCTH )
Bo3moxHBIE TEMBI KEHCOB:
1. IToTemienne kIuMarta u
BBICBOOOXKIEHHE TA30BBIX
TUIPATOB CO JIHA OKEaHa.
2. Bynymue matepuansl ams
aBHa-, MaIlluHO- U
MPUOOPOCTPOCHHUSI.

3. HoBele MaTepuanbl Ajist
COJTHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pPaCTHTEIBHBIX MPENapaToB
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